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possess receptors for haem and for ferrous
salts, both of which appear to be taken into the
cells by endocytosis. The amounts of iron taken
up by the epithelium depend mainly on two
factors, the body's total storage iron and the
amount of available iron in the diet. The
amount taken up is inversely proportional to the
total storage iron in the body (Fig. 10.11) and
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Fig. 10.11 The effect of the total iron store on
absorption of dietary iron by intestinal epithelium.
Only a fraction of the available dietary iron is nor-
mally taken up by the epithelium (upper): the frac-
tion taken up is increased when total storage iron is
depleted (middle) and decreased when the iron store
is increased (lower). Of the iron taken up by the epi-
thelium, the proportion transferred to the plasma
transferrin pool is similarly affected by the total iron
store.

directly proportional, within limits, to the
amount available in the diet. It is not known
how the storage iron influences absorption, but
it seems likely that in iron deficiency states the
number of iron receptors on the lining cells of
the villi is increased. These observations apply
to absorptioo of both haem iron and ferrous
^t^ Other dietary factprs also influence iron
a|b0q>t^fu For example, absorption of noo-
<^                                         aticl, citric acid

and amino acids, all of which form monomeric
complexes with iron and prevent the formation
of non-absorbable polymers. Gastric HC1 also
favours absorption by preventing polymer for-
mation and alcoholic drinks increase iron
intake, possibly by stimulating gastric secretion
but also because some drinks are rich in iron.
Reduction of ferric to ferrous iron by ascorbic
acid and other reducing agents also promotes
absorption of non-haem iron. Formation of
non-absorbable polymers is favoured by gastric
achlorhydria and by the presence in the diet of
certain compounds, e.g. phytate from cereals,
tannates, calcium phosphate and ethy-
lenediamine tetra-acetic acid (EDTA) used as a
food preservative. These factors explain why
iron deficiency is common among people living
on a largely vegetable diet. Haem is a par-
ticularly important source of iron because, al-
though it represents only a small part of the
total dietary iron, the proportion absorbed is
relatively high: its absorption is favoured by
amino acids and is not inhibited by dietary fac-
tors (or achlorhydria) which inhibit absorption
of non-haem iron.

Within the mucosal epithelial cells, haem
iron is broken down and forms a common pool
with the absorbed non-haem iron. Part of this
pool is bound to a transferrin-like protein and
is rapidly transferred through the epithelial
cells to enter the plasma. The remainder is in-
corporated into intracellular ferritin (see
below), much of which is lost when, within a
few days, the cell exfoliates. The amount of epi-
thelial-cell iron transferred to the plasma in-
creases with the concentration of iron in the
lumen of the gut, but the proportion transferred
diminishes. Over a wide range of iron con-
centrations in the lumen, the proportion of iron
transferred is greater in subjects with iron de-
ficiency, i.e. with depleted iron stores, and is
diminished when the iron stores are large (Fig.
10.11). How these factors influence the propor-
tions of epithelial iron which bind to the trans-
fer protein and to ferritin is not known.

Iron loss amounts to approximately 1 mg
daily, most of it in the form of ferritin in the
epithelial cells desquamated from the skin (0-2-
0-3 mg) and gut (0-6 mg). Only a small propor-
tion is lost in the bile, sweat, etc., and some of
that lost by gut epithelium has been absorbed
from the lumen by the cells, and incorporated
into ferritin; it has never really entered the